Introduction
Obesity is an important health problem that has almost reached epidemic proportions. Morbid obesity, defined as body mass index (BMI) ≥ 40kg/m 2 leads to a number of chronic-degenerative diseases with high morbidity, mortality, and costs of health care services. Conservative treatment has an elevated average of failure, being Bariatic surgery the best treatment. Surgical treatment results in sustained weight loss and control of co morbidities. (Sjöström, 2004; Buchwald, 2004) . The Laparoscopic Roux-en-Y Gastric Bypass (LRYGB) is one of the most commonly performed bariatric procedures. Although the risk-benefit balance is highly favorable, it is important for the people in the field to be aware, understand and prevent potential complications. The aim of this chapter focuses on one of the potential complications of the LRYGB which is small bowel obstruction (SBO).
General characteristics of the LRYGB
This procedure was originally described by Masson and cols. in the 60's, based on the observation that patients who underwent gastrectomy presented weight loss. From the beginning it was found that factors such as size of the gastric pouch, diameter of the gastrojejunostomy, and length of the alimentary limb had an impact on the amount of weight loss. Surgical steps include: 1. Construction of a divided small gastric pouch along the lesser curvature, and 2. A small Roux-en Y gastrojejunostomy and a standard side to side jejunojejunostomy. Although there are several technical variations, volume of the gastric pouch is intended to be close to 30cc, length of the alimentary limb approximately 1m and length of the biliopancreatic limb  50cm. Physiologic changes involved in the RYGB include: -Early satiety due to the small size of the gastric pouch and elevation of the PYY in the lower part of the bowel. -Delay in the gastric empting as a result of the small diameter of the gastrojejunostomy, resulting in persistent satiety. -Decrease of appetite as a consequence of reduction of the levels of Grhelin in the excluded stomach.
www.intechopen.com
Advanced Laparoscopy
168
-Reduction of the intestinal absorption as a result of the shortening of the small bowel by 1,5m or more. -Intolerance to meals with high content of carbohydrates and fat. Among the many advantages of laparoscopic surgery in general, one is the reduction in adhesions which is a known factor for the development of SBO. LRYGB has demonstrated to improve patient recovery, to reduce postoperative pain, to diminish abdominal wall related problems but to increase the number of SBO from internal hernias. (Nguyen ,2004; Champion, 2007) . When performing a LRYGB, the alimentary limb can be brought up in an antecolic or retrocolic fashion. In both techniques it is important to realize that there are some potential defects where the small bowel may be introduced producing an internal hernia. As it is shown in Figures 2 and 3 , the mesenteric defect at the jejuno-jejunostomy takes place in both techniques, there is also a space between the alimentary limb and the mesocolon in both, and in the retrocolic fashion, the opening at the mesocolon is added as a potential defect.
Small bowel obstruction from internal hernias
In Figures 4 and 5, the way how a loop of small bowel can herniate through both the mesenteric defect at the jejunojejunostomy and the Petersen's space are shown. As we can presume, the major risk for an internal hernia is to leave the spaces open. However, it has been demonstrated that in some patients after significant weight loss, the intraabdominal fat Coll Surg 2006; 203:328-335.) tissue is also significantly reduced and the defects may be reopened. Small bowel obstruction in these patients has some peculiarities. Significant amount of small bowel can be introduced in the defect before symptoms appear. In many cases, the clinical feature becomes evident until the jejunojejunostomy passes through the defect. This has as a consequence that patients may experience nonspecific symptoms for long time or that symptomatic periods can be intermittent.
Clinical presentation
The most important symptom in patients experiencing small bowel obstruction after a RYGB is severe abdominal pain induced by food intake. Pain is associated to nausea but vomit is very rare. Some patients refer a history of repetitive episodes of abdominal discomfort that are resolved without medical management or with minimum dose of analgesics/antispasmodics. Opposite to the clinical feature of intestinal occlusion in non bariatric patients, bloating is rarely present. According to the limb that gets obstructed, the clinical characteristics may be different. Cho and colleagues for example have divided SBO into 3 types ( Figure 6 ). In Type I, the intestinal segment blocked is the alimentary limb, and because it is not connected to the bilio-pancreatic fluids, patients vomit only gastric juice and food remnants without bile content. In the Type II, the biliopancreatic limb is obstructed. Clinically there is no abdominal distention and radiological findings rarely show air-fluid levels; a contrast gastrointestinal series shows progression of radiological contrast along the entire small bowel up to the colon. The diagnosis is made on the basis of a high medical suspicion, a big air bubble in the left upper quadrant or by CT scan. Fortunately this type of hernia is very rare. The most common small bowel obstruction is Type III. Obstruction on any segment along the common channel occurs and the clinical picture is very similar to the classic bowel obstruction due to adhesions. The clinical features include abdominal pain, bloating, nausea and vomiting. Multiple air-fluid levels are seen on X-rays and there is also enlargement of the gastric remnant. The diagnosis is established through the clinical feature and radiological studies including abdominal x-ray, contrasted upper gastrointestinal series and CT scan. abdominal CT (Iannuccilli, 2009) . A gastrographin upper gastrointestinal series may be used as an alternative (Fig 8) . It is important to highlight however, that in up to 20% of the patients the diagnosis cannot be established before surgery (Hwang, 2004; Higa, 2003) . In a patient with history of a RYGBP who present with abdominal pain associated to abdominal bloating, nausea, vomiting and radiological findings suggestive of small bowel obstruction, the diagnosis is very easy. However, patients with episodic abdominal pain and no radiological findings may represent a real challenge. Because untreated internal hernias have a potentially high risk of complications, diagnostic by laparoscopy is recommended in those patients. (Pitt, 2008) 
Management
Initial management of patients with SBO includes proper assessment and reposition of fluids and electrolytes. A nasojejuneal tube may be needed for decompression in order to ameliorate the pain and to reduce the risk of bronchial aspiration at the time for surgery. Prophylactic antibiotics are highly recommended to prevent infections from bacterial translocation. Once the diagnosis is established, surgical management is the only therapeutic option. The time between the diagnosis and surgery must be just the necessary to stabilize the patient, to get pain control and take care of additional problems that may be present such as severe hyperglycemia in diabetics. Most patients may be treated by laparoscopy. Rapid sequence intubation is preferred in most patients. In the authors experience (Rodriguez & Herrera, 2010) the first step during the systematic surgical exploration is to explore Petersen's space by lifting the mesocolon on the right side of the alimentary limb. A loop of bowel protruding behind the alimentary limb makes the diagnosis of a Petersen's hernia. To assess the jejunojejunostomy, identification of the distal ileum is recommended. Once the ileocecal valve is identified, the small bowel is run between forceps all the way up. A cluster of dilated small bowel loops above the mesocolon in a patients in whom the RYGP was performed retrocolic, makes the diagnosis of hernia through the mesocolic defect. Any bowel herniation must be reduced by gentle traction using atraumatic forceps and the defects should be closed using nonabsorbable sutures. All potential sites for obstruction should be explored and all open defects must be closed even in the absence of an overt hernia. Figure 10 shows a hernia through the Petersen's space and proper closure of the defect after the hernia was reduced.
In figure 11 , a hernia through the mesenterium at the jejunojejunostomy is shown as well as the space after closure The reported incidence of SBO from of internal hernias has important variations in the surgical literature. In our experience, proper closure of all potential defects with non absorbable sutures significantly reduces the incidence of internal hernias. (Rodriguez, 2010) . In a recent study two different techniques in patients undergoing an antecolic and antegastric RYGB were comparatively analyzed. In the first group, the surgical technique included a wide opening of the mesentery at the level of the jejunojejunostomy and the Petersen´s space was left open. In the second group, only a small mesenteric window at the jejunojejunostomy was opened and both, the Petersen´s space and the mesenteric folds at the jejunojejunostomy were meticulously closed. The incidence of internal hernia was excessively high in the first group and it significantly dropped in the second group. Just as in an abdominal wall defect, mesenteric defects are potential sites of SBO. Because of the peristaltic and random movement of the intestine, it is feasible that at some point a loop of small bowel may get into the defect and become obstructed. It is important to mention that there are other sources of SBO after LRYGB such as kinking or narrowing of the intestinal anastomosis, intussuception and adhesions. Since internal hernias are more prevalent in these patients we decided to focus on the pathogenesis, diagnosis and treatment of internal hernias. Most surgeons agree that jejunojejunostomy should be performed using at least a 45 mm stappler. In order to reduce the risk of stenosis we recommend a 60mm anastomosis with manual closure of the common enterotomy or even a larger anastomosis (90mm using double firing of a 45mm stapler) when the common opening is also stapled. In the experience of the authors the most common site of an internal hernia when all defects were closed at the initial operation is the jejunojejunostomy.
Conclusions
SBO is a common complication after antecolic and antegastric LRYGB if mesenteric defects are not closed. Clinical presentation may be nonspecific, and the diagnosis frequently requires contrast imaging studies. Internal hernias can be successfully treated by
